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Metal  Science  Group 


The  occurrence  of  many  phases  In  platinum-group  metal  alloys,  or 

even  more  generally  in  transition  metal  alloys,  correlates  amazingly  simply 

with  electron/atom  ratio  or  as  we  have  preferred  to  call  it,  group  number. 

One  example  la  the  HOP  structure  that  occurs  in  alloys  in  the  average  group 

number  range  7-8.5.  The  axial  ratio,  c/a^bi^iaoivfuMnd  to  bera  sensitive 
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measure  of  the  electronic  state.  We  have  determined  th?  c /a -compos it ion 
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relationship  in  some  20  HOP  alloys  containing  platinum-group  metals.  The 

A 

axial  ratio  appears  to  correlate  well  with  phase  stability:  the  smaller  the 
axial  ratio,  the  more  stable  the  phase,  with  the  HOP  phase  becoming  unstable 
relative  to  cubic  phases  as  c/y9yi.61 

However,  group  number  is  not  the  ontys^tructure  determining  factor. 
Atomic  size  is  also  very  Important.  The  Laves  phases  opjwaj^ed  to  be  examples 
of  where  atomic  size  plays  an  important  structure  determining  rolej*  A  theore¬ 
tical  study  of  Laves  phases  based  on  an  elastic  model  was  performed^ This 
study  appears  to  furnish  some  insight  into  the  origin  of  Lavg^-irffuctures  and 
sets  the  groundwork  for  a  study  of  their  stabJLWt^*^*-^^ 

Before  we  can  hope ^_p>-atl3er8tand  the  structural  changes  that  occur  on 
alloying,  we  sure^y-Ulust  understand  the  origin  of  allotropism  in  pure  metals. 
Accordingly, _a  theoretical  study  of  allotropism  was  initiated  and  is  continuing, 
This  stud^has  been  very  productive  in  providing  clues  to  the  phase -stab  Hiring 
factors.  It  has  been  tentatively  concluded  that  the  low  temperature  phases  are 
generally  characterized  by  a  high  density  of  states  at  the  Fermi  level  and  that 
the  high  temperature  phases  are  characterized  by  high  vibrational  entropies. 
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